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Abstract
Traumatic events increase the risk of depression, but there is also evidence that adversity
can lead to posttraumatic growth, including increased compassion and prosocial behavior.
To date there is no empirical research pinpointing childhood trauma to an increase in trait
empathy in adulthood. Although somewhat counter-intuitive, this might be predicted if
trauma not only increases fear of future threat but also renders the individual more sensitive
to suffering in others. We explored this possible link using multiple studies, self-report mea-
sures, and non-clinical samples. Results across samples and measures showed that, on
average, adults who reported experiencing a traumatic event in childhood had elevated
empathy levels compared to adults who did not experience a traumatic event. Further, the
severity of the trauma correlated positively with various components of empathy. These find-
ings suggest that the experience of a childhood trauma increases a person’s ability to take
the perspective of another and to understand their mental and emotional states, and that
this impact is long-standing. Future research needs to test if this is seen on performance
measures, and how these findings extend to clinical populations.
Introduction
Psychological and physical trauma can have profound effects on development and well-being
throughout the life-course. Because traumatic events in childhood occur at key psychosocial
and biological stages of development, their impact can continue into adult life. People who
experience a childhood trauma are at risk for a variety of negative health outcomes, but para-
doxically there are opportunities for personal growth [1,2]. Although there is an abundance of
research on the negative outcomes of trauma, emerging evidence suggests that experiencing
adversity can also increase posttraumatic growth including compassion and prosocial behavior
[3,4]. However, research has yet to pinpoint if traumatic events, particularly in childhood, link
to trait empathy in adulthood. We address this gap in the literature by testing if trait empathy
differs for adults who experienced a childhood trauma compared to those who did not. If
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empathy is indeed altered in adults with a childhood trauma, this would suggest that its impact
on empathy is long-standing and transgressed throughout adulthood.
Trauma and maltreatment can lead to an array of negative outcomes for the victim. These
include aggressive and violent behavior [5], and depressive and psychotic symptoms [6,7].
Trauma and maltreatment can also lead to a variety of psychiatric conditions including bor-
derline personality disorder (BDP), bipolar disorders, and major depression [8–11]. Child-
hood trauma and major depression is associated with atypical neuroanatomy in women [12],
likely a consequence of the trauma and depression, and there are also genetic associations with
childhood trauma and negative outcomes, including aggressive behavior and BPD [13–15],
likely part of the complex causal risk factors.
Though research mainly focuses on the negative outcomes of trauma (often within clinical
populations), recovery and resilience after a trauma is also observed in the general population
[16]. Resilience in the aftermath of a trauma can result from varied factors and pathways,
including ‘self-enhancement’, coping styles, and personality traits [17–19]. Resilience after a
trauma is also associated with differences in neurobiology [20]. Further, trauma provides an
opportunity for growth and transformation. That is, a person can show positive psychological
changes and personal improvements after the trauma as a result of learning gained through
coping with the trauma [21–23].
Surprisingly, there has been little research into the relationship between trauma and empa-
thy. Empathy is the ability to recognize another’s thoughts and feelings, and to respond to
these with an appropriate emotion [24]. Cognitive empathy is synonymous with theory of
mind or ‘mind-reading’, the ability to place oneself in another person’s shoes, to imagine their
mental and emotional states, and predict their behavior on the basis of these mental states
[25]. Affective empathy is the drive to respond to another person’s mental states with an
appropriate emotion [24]. Sympathy is a special case of affective empathy that reflects a per-
son’s response to the distress of another, which may lead to attempts to alleviate their pain or
suffering [24].
There is reason to expect that empathy may play a role in the aftermath of a traumatic
event. Trauma increases attention to emotion [26], environmental cues [27], and increases
amygdala responsiveness (which involves emotional attentiveness) [28–31]. This increase in
awareness could improve the ability to recognize, understand, and react appropriately to these
states in others, in comparison to individuals who have not had a traumatic experience. Yet,
although there has been some work on clinician’s empathy when treating trauma victims,
there has been almost no empirical work on the impact of trauma on the empathy of the victim
[32,33]. Recent research by Lim and DeSteno [3] suggests that the severity of past adversity
can lead to increased compassion and that this link is mediated by empathy. Research has also
shown that adversity can be linked to an increase in prosocial and altruistic behavior [4,34].
This prior theory and research provides a rationale for why heightened empathy may be
observed after traumatic events. Hence, we hypothesized that empathy in adulthood would be
observed to be elevated for individuals with a childhood trauma compared to those without a
trauma. Given that empathy has multiple facets, we predicted that both cognitive empathy and
affective empathy would be elevated: cognitive empathy (also referred to as “mentalizing”) is
the ability to understand another’s thoughts and feelings, whereas affective empathy is the abil-
ity respond to another person’s mental state with an appropriate emotion [24].
Aims
In the present study we tested if traumatic experiences that occur exclusively during childhood
link to empathy levels in adulthood. To address this question we conducted two studies. In
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Study 1 we asked adults to report if they had a history of childhood trauma and to complete a
measure of trait empathy, the Empathy Quotient (EQ) [24]. In Study 2 we asked an indepen-
dent sample of adults to complete the same task using a different empathy measure, the Inter-
personal Reactivity Index (IRI) [35]. In each study, we examined the self-reported empathy of
adults (on both the domain and facet level) who reported they had experienced a childhood
trauma, compared to adults who did not. We also examined how the severity of the trauma,
and the age at which the trauma occurred, correlated with empathy levels.
Study 1
Method
Participants. N = 387 adult participants were recruited via Amazon’s Mechanical Turk
[36,37]. Participants ranged in age from 19 to 65 with a mean of 34.84 (SD = 11.72). 117 partic-
ipants were male (30.2%), 269 (69.5%) were female and in 1 (0.3%) gender was unspecified.
N = 302 (78%) were White. Studies 1 and 2 received ethical approval from the Cambridge Psy-
chology Research Ethics Committee of the University of Cambridge. Information about partic-
ipants’ prior clinical histories or diagnoses (e.g. history of depression) was not asked for.
Measures. Empathy. All participants completed the 40-item Empathy Quotient (EQ)
[24]. The original 60-item EQ contains 20 items that are filler, thus we used the 40-item ver-
sion to reduce potential participant fatigue. The EQ is a self-report measure of both the cogni-
tive and affective components of empathy. Participants are asked to indicate their degree of
agreement or disagreement for each statement on a four point scale (strongly disagree, slightly
disagree, slightly agree, or strongly agree). For positively poled items, two points are given for
strong agreement and one point is given for slight agreement. For negatively poled items, two
points are given for strong disagreement and one point is given for slight disagreement. There
are three facets that are recoverable from the EQ: Cognitive Empathy, Affective Empathy, and
Social Skills [38–40]. Each of the three facets consists of five items [40]. Cognitive Empathy
includes: “I am good at predicting how someone will feel”; “I can tune into how someone else
feels rapidly and intuitively”; and “I can easily work out what another person might want to
talk about”; Affective Empathy includes: “I really enjoy caring for other people”; “Seeing peo-
ple cry doesn’t really upset me” (reverse coded); and “I tend to get emotionally involved with a
friend’s problems”, and Social Skills includes: “I do not tend to find social situations confus-
ing”; “I find it hard to know what to do in a social situation” (reverse coded); and “I often find
it difficult to judge if something is rude or polite” (reverse coded). The reliabilities for the EQ
in this study were α = .88 for total EQ score; α = 83 for Cognitive Empathy; α = .66 for Affec-
tive Empathy; and α = .64 for Social Skills. In terms of validity, the EQ correlates with behav-
ioral tasks of empathy including the Reading the Mind in the Eyes Test (RMET) [39].
Childhood trauma. All participants completed a modified version of the Childhood Trau-
matic Events Scale [41], which asks about specific traumatic events that occurred prior to and
including the age of 17. Specifically, participants were asked to indicate yes, no, or rather not
say for the experience of five traumatic events: (1) Prior to the age of 17, did you experience a
death of a very close friend or family member?; (2) Prior to the age of 17, was there a major
upheaval between your parents (such as divorce, separation)?; (3) Prior to the age of 17, did
you have a traumatic sexual experience (e.g., being raped, molested, etc.)?; (4) Prior to the age
of 17, were you the victim of violence (e.g., child abuse, being mugged or assaulted—other
than sexual)?; and (5) Prior to the age of 17, did you experience any other major upheaval that
you think may have shaped your life or personality significantly? For each of these questions,
participants were asked to indicate their age at which the trauma occurred (using six answer
choices that have been used in previous research [19]: 0–2; 3–5; 6–8; 9–11; 12–14; 15–17), and
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to indicate the severity of the trauma on a scale from 1 (not at all traumatic) to 7 (extremely
traumatic). These are the same age brackets used in previous research: there is no developmen-
tal rationale for bracketing the age ranges other than to condense the number of answer
choices.
Statistical analysis. There were initially N = 410 participants who completed the test bat-
tery, however 23 of these participants indicated “rather not say” for one of the childhood
trauma questions and since we did not know whether or not they had experienced that trauma,
we did not include them in the analysis. Of the N = 387 participants that remained, 309 indi-
cated that they experienced one or more of the childhood traumas (including ‘other’) and were
designated to the “trauma group. N = 78 participants indicated that they did not experience
any childhood trauma and were designated to the “no trauma group”.
Results
Trauma vs. no trauma groups. Previous research has shown evidence that there are sex
differences in empathy with females, on average, scoring higher than males [42]. Therefore,
we performed ACOVAs with group type as the IV, EQ scores as the DV, and sex as the covari-
ate. There was a significant effect of group type on Affective Empathy (F(1, 385) = 5.48, p =
.01; ηp
2 = .014), with the trauma group scoring higher than the no trauma group. There was no
significant effect of group type on Cognitive Empathy (F(1, 385) = 3.20, p = .74, ηp2 = .008),
Social Skills (F(1, 385) = 1.67, p = .20, ηp2 = .004), or total EQ scores (F(1, 385) = 1.47, p = .23).
We tested the assumption of homogeneity of regression slopes by entering interaction terms
into the models, which yielded nonsignificant results, and therefore the assumption was tena-
ble. Together, these results suggest that the affective component of empathy is most strongly
linked to empathy scores in adulthood. Mean EQ facets scores are presented in Fig 1 for each
of the groups (error bars are based on SD).
Trauma severity. We next examined zero-order correlations between the severity of the
specified traumas and EQ scores. As shown in Table 1, total EQ scores were significantly posi-
tively correlated with all trauma subgroups except for sexual abuse (r = .18, p = .11). Cognitive
Empathy was positively correlated with the severity of the experience of the death of a family
member or friend; Affective Empathy was positively correlated with the severity of parental
Fig 1. Differences in EQ facet scores by group type.
https://doi.org/10.1371/journal.pone.0203886.g001
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upheaval, sexual abuse, and ‘other’ traumas (rs< .20); and Social Skills was positively associ-
ated with the severity of violence.
Age during the trauma. We next examined the links between empathy scores and the age
at the time of the trauma. ANOVAs revealed that there were no significant effects of age during
the trauma on empathy scores (Fs(5, 181) ranged from .61 for EQ total score to 1.30 or Social
Skills) and this result was further confirmed by post-hoc Tukey tests testing comparisons
between each individual age group, with no significant differences between any of the groups.
Study 2
The aim of this study was to replicate results from Study 1 using a separate sample and alterna-
tive empathy measure.
Method
Participants and procedures. N = 442 adult participants were recruited via Amazon’s
Mechanical Turk. Participants ranged in age from 18 to 65 with a mean of 34.94 (SD = 11.90).
N = 162 (32%) participants were male, 277 were female (62%), and 3(1%) indicated unspeci-
fied. N = 350 (79%) indicated they were White. The procedures in Study 2 were the same as in
Study 1.
Measures. Empathy. All participants completed the 28-item Interpersonal Reactivity
Index (IRI) [35], which is a measure of dispositional empathy. The IRI consists of a total scale
score labelled as Global Empathy, and four facet scales: Perspective Taking, Empathic Con-
cern, Fantasy, and Personal Distress. Each facet consists of seven items. Perspective Taking is
most closely reflective of the Cognitive Empathy facet of the EQ, and Empathic Concern is
most closely reflective of the Affective Empathy facet of the EQ. The reliabilities for the IRI in
this study were α = .85 for Global Empathy; α = 81 for Perspective Taking; α = .82 for Fantasy;
α = .86 for Empathic Concern; and α = .84 for Personal Distress. In terms of validity, the IRI
correlates with behavioral tasks of empathy including the Multifaceted Empathy Test (MET)
[43].
Childhood trauma. Traumatic events during childhood were assessed using the same mea-
sures as in Study 1.
Statistical analysis. There were initially N = 491 participants who completed the test bat-
tery, however 57 of these participants indicated “rather not say” for one of the childhood
trauma questions and since we did not know whether or not they had experienced that trauma,
we did not include them in the analysis. Of the 442 participants that remained, 348 indicated
that they experienced one or more of the childhood traumas (including ‘other’) and were
Table 1. Correlations between EQ scores and severity of childhood traumas.
EQ total Cognitive Empathy Affective Empathy Social Skills
Death .19 .15 .13 .11
Parental upheaval .20 .10 .20 .09
Sexual abuse .18 .09 .26 .08
Violence .27 .08 .10 .25
Other .24 .10 .23 .06
Note: Cell entries are zero-order correlations between severity of childhood traumas and self-rated empathy scores. Ns = 188 (Death); 163 (Parental upheaval); 86
(Sexual abuse); 69 (Violence); and 107 (Other).
p < .05
 p < .01.
https://doi.org/10.1371/journal.pone.0203886.t001
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designated to the “trauma group”. N = 94 participants indicated that they did not experience
any childhood trauma and were designated to the “no trauma group”.
Results
Trauma vs. no trauma groups. We performed ACOVAs with group type as the IV,
Global empathy and facet scores as the DV, and sex as the covariate. The effect of childhood
trauma on Global Empathy was significant (F(1, 438) = 11.84, p< .001, ηp2 = .026). In terms
of facet scores, there was a significant main effect of group type on Perspective Taking (F(1,
438) = 5.63, p = .02, ηp2 = .013), Empathic Concern (F(1, 438) = 8.62, p = .003, ηp2 = .019),
and Fantasy (F(1, 438) = 5.42, p = .02, ηp2 = .012), with the trauma group scoring higher
than the no trauma group on each. There was no main effect of group type on Personal Dis-
tress scores (F(1, 438) = 0.58, p = .45, ηp2 = .001). We tested the assumption of homogeneity
of regression slopes by entering interaction terms into the models, which yielded nonsignif-
icant results, and therefore the assumption was tenable. Together, these results replicate and
extend the findings from Study 1 by showing enhanced empathy scores in the trauma group
compared to the no trauma group. Mean IRI facet scores are presented in Fig 2 for each of
the groups (error bars are based on SD).
Trauma severity. We next examined zero-order correlations between the severity of the
specified traumas and IRI scores. In general, the patterns of associations show that trauma
severity was positively associated with IRI scores. Specifically, as can be seen in Table 2,
Global scores were positively correlated significantly with the severity of experiencing a
death and the severity of sexual abuse (rs = .24 and .25); Perspective Taking was positively
correlated significantly with the severity of a death; and Empathic Concern was positively
correlated significantly with severity of a death and severity of a parental upheaval (rs = .23
and .29).
Age during the trauma. We next examined the links between IRI scores and the age at
the time of the trauma. ANOVAs revealed that there were no significant effects of age during
the trauma on IRI scores (Fs(5, 341) ranged from .14 for Global Empathy to 1.90 for Fantasy)
and this result was further confirmed by post-hoc Tukey tests comparing each individual age
group, with no significant differences between any of the groups.
Fig 2. Differences in IRI facet scores by group type.
https://doi.org/10.1371/journal.pone.0203886.g002
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General discussion
Summary of findings
Findings across multiple samples and measures showed that, on average, adults who reported
experiencing a traumatic event in childhood had elevated empathy levels compared to adults
who did not experience a traumatic event. Specifically, affective components of empathy were
elevated across both samples and measures (i.e. the Affective Empathy facet of the EQ and
Empathic Concern facet of the IRI). Cognitive components of empathy were elevated in Study
2 (based on scores on the Perspective Taking facet of the IRI), but only approached signifi-
cance in Study 1 (based on scores on the Cognitive Empathy facet of the EQ). In general, the
main effects observed were larger using the IRI than the EQ. Importantly, within the trauma
groups, the severity the childhood trauma was positively linked to empathy levels. There was
no effect on empathy in either Study 1 or 2 based on participant age at the time of the trauma.
There are three notable non-significant findings. First, there was no significant difference
between groups for Cognitive Empathy in Study 1. This contrasts the results for the cognitive
component of the IRI (i.e. Perspective Taking) which was found to be significantly different
between the groups. This contrast may be due to the item construction of the EQ and IRI. In
addition to items that refer to taking the perspective of another, the Perspective Taking com-
ponent of the IRI also includes items referring to decision making (e.g. “I believe that there are
two sides to every question and try to look at them both” and “I try to look at everybody’s side
of a disagreement before I make a decision”). And, in addition to items referring to ‘tuning’
into the thoughts and feelings of another, the Cognitive Empathy component of the EQ also
contains items that refer to social situations (e.g. “I am quick to spot when someone in a group
is feeling awkward or uncomfortable” and “I can sense if I am intruding, even if the other per-
son doesn’t tell me”). These differences in scale construction may be responsible for the differ-
ences in the significance of the results. This warrants replication using behavioral measures of
empathy, which is discussed below.
Second, there was no effect of trauma on the Social Skills component of the EQ. If higher
scores on Social Skills were observed, we may have concluded that as a result of trauma, people
may seek others for support, and as a therefore develop Social Skills that help to use social situ-
ations to meet their psychological needs. However, considering that no effect was found, this
leads us to speculate that people may have developed and relied on internal resources, which
may have contributed to their posttraumatic growth, and then not having to rely on social sup-
port for difficulties that arise in adulthood.
Table 2. Correlations between IRI scores and severity of childhood traumas.
Global Empathy Perspective Taking Empathic Concern Fantasy Personal Distress
Death .24 .17 .29 .11 .04
Parental upheaval .14 .08 .23 -.06 .11
Sexual abuse .25 .16 .18 .14 .14
Violence .19 .08 .11 .12 .14
Other .06 -.06 .02 .02 .15
Note: Cell entries are zero-order correlations between severity of childhood traumas and self-rated IRI scores. Ns = 238 (Death); 188 (Parental upheaval); 104 (Sexual
abuse); 91 (Violence); and 120 (Other).
p < .05
 p < .01.
https://doi.org/10.1371/journal.pone.0203886.t002
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Third, there was no significant difference found for Personal Distress between the groups
in Study 2. It would have been expected that the trauma group would have reported more dis-
tress as a result of the childhood trauma. However, it appears that the transition from child-
hood to adulthood and the process of posttraumatic growth may have alleviated feelings of
personal distress. Therefore, empathy may be an ‘end-product’ of posttraumatic growth that is
longer lasting than the initial personal distress that is expected to be felt immediately after a
trauma. This is another indicator of adversity and resilience following childhood trauma.
Limitations and future directions
Measurement. One of the main limitations of the present work is its reliance on self-
report measurement. Critics might argue that those who have been traumatized may believe
they have better empathy, perhaps as a consequence of frequently thinking about their own
emotional state, and then self-report their empathy in an inaccurate way. Future research
therefore needs to validate the heightened empathy found in the present study, perhaps by ask-
ing independent people who know the respondent to complete observer ratings. Concerns
about confounds due to self-report bias could also be addressed by collecting behavioral data
using performance tasks such as the “Reading the Mind in the Eyes” task [44], the “Faces Test”
[45], or the Movie for the Assessment of Social Cognition (MASC) [46]. Further, the majority
of participants in both studies reported a trauma during childhood. Future research could
assess trauma with different instruments that are more qualitative in their group allocation
than the methods used in the present studies.
The present research was also largely correlational, so although there was a link found
between trauma and empathy, there may be psychological mechanisms fostering empathy that
need to be identified. For example, the amount of social support following a traumatic experi-
ence may be crucial for the development of empathy. Further, psychological conditions and
comorbidities that existed prior to the trauma and those that develop in response to the trau-
matic event may crucially impact the development of empathy after a trauma. Therefore, we
were unable to examine if the observed elevated empathy developed as a feature of a clinical
condition. Future research will need to design studies to test for transdiagnoses and the extent
to which elevated empathy after a trauma may be accompanied by negative outcomes such as
depression or positive outcomes such as resiliency. Further, the observed elevated empathy
may be indicative of an increase of other constructs which empathy is closely related such as
altruism. Future research will need to explore the role of empathy in comparison to other pro-
social behaviors that may be observed after a trauma.
Biological and environmental factors may also lead an individual to have decreased empa-
thy. Thus, there are likely varied pathways that lead toward or away from empathy after the
experience of a trauma. These factors may be in part biological (e.g. neurological or genetic),
social (e.g. family, community, or peer support), or individual (e.g. emotional regulation and
copying strategies that are used). Future research could explore the development of empathy
following a trauma using longitudinal methods. Further, because research suggests that empa-
thy is in part linked to neurobiology [42], this line of research could also explore the links
between trauma, brain development, and observed empathic behavior. Finally, both samples
were predominantly White and therefore the generalizability of these findings to other ethnici-
ties is limited and requires further testing, since empathy may be shaped differently across dif-
ferent cultures and people of varied socio-economic status. Finally, in both studies the number
of individuals who reported a childhood trauma outnumbered the individuals who reported
no childhood trauma. This disparity raises questions about the intersubjective experience of
each participant and what they consider a traumatic event. This is particularly relevant for
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individuals who selected the “other” option in the trauma item. This is also raises more theo-
retical and philosophical questions about the extent to which trauma is perceived to be “nor-
mal” or “abnormal” by both science and the general public.
Clinical implications. The finding of elevated empathy levels in adults with childhood
trauma might at first glance appear to contradict the accumulating evidence of reduced menta-
lizing capacity in individuals who have experienced trauma [47,48]. We would suggest, how-
ever, that the findings of elevated empathy in the non-clinical populations are congruent with
the theory in ways that have important clinical implications [49]. There is some evidence that a
stronger capacity for mentalizing is protective and that the ability to mentalize a trauma could
be a resilience factor. Early findings in this area [50] have been replicated by Berthelot et al.
[51], who found that mothers who had high mentalizing in relation to their traumatic experi-
ence had fewer children with disorganized attachment (37%) than mothers with low mentaliz-
ing (67%). Such findings [52,53] could be interpreted as suggesting that mentalizing
contributes to a process of resilience that is also reflected by the findings here. The fact that the
sample in this study was taken from non-clinical population leaves us with the intriguing pos-
sibility that the elevated empathy measured (if taken as a marker for higher mentalizing) has
helped to protect the individuals concerned from some of the negative mental health outcomes
associated with experiencing adversity in childhood.
However, the extent to which these findings extend directly to clinical populations (in
which the concept of mentalizing may be more relevant) is not straightforward. We would
caution against the simple equation of elevated empathy with strong mentalizing capacity.
Empathy and mentalizing are related but different constructs. Even though mentalizing has
affective components [54], it is often equated with cognitive empathy (also called ‘theory of
mind’). Empathy is a separate concept because it also encompasses the ability to understand
another’s mental state (cognitive empathy) and to react with an appropriate emotion to the
mental states of others (affective empathy). Another key difference is that mentalizing is the
ability to understand the mental states of both others and the self [55] and the mentalizing
model assumes a virtous cycle of increasing complexity linking the two (viz. I learn about
myself through others’ reactions to me, which I understand increasingly well through
improved self understanding that permits me to place myself increasingly effectively into their
shoes) [55].
An example of how clinically the relationship between empathy and symptoms are complex
is illustrated in BPD. Undue weight on affective empathy might manifest clinically as maladap-
tively high levels of sensitivity, leading to vulnerability to emotional contagion, a weaker sense
of self, and a lack of capacity for personal affect regulation (characteristics typically found in
individuals with BPD) [56]. Such characteristics underpin what has been described as the bor-
derline ‘empathy paradox’ [57]. For example, individuals with BPD have been found to have
heightened sensitivity to others’ emotional cues [58], and show superiority in attributing men-
tal states on the basis of emotional cues [59]. However, this weighting towards affective empa-
thy is often met with a deficit in the area of cognitive empathy in individuals with BPD [60]. In
contrast to the mentalizing profile associated with BPD, an imbalance towards cognitive empa-
thy might manifest as a strong capacity to read and understands others’ mental states, but not
to resonate with them on an emotional level; this might be associated most typically with indi-
viduals with ASPD. Recent research on hyper-mentalizing in adolescents with emerging BPD
(who also tend to have trauma histories) indicates that these individuals manifest increased
rather than decreased mentalizing in relation to the Movie Assessment of Social Cognition
[61,62]. This test differentiates an apparent concern with the mental states of protagonists
from a genuine accurate concern [46]; the measures of empathy used in this study do not
make that distinction, and this may be a useful future direction for research. Taken together,
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although the findings from the present study suggest that elevated empathy after a trauma may
play a protective role in non-clinical samples, however, this phenomenon may have a more
complex picture in more clinical samples and needs to be investigated in future research.
Conclusions
The present studies show that as a result of the traumatic experience, people are able to better
understand the emotional and mental states of others. This interesting finding adds to emerg-
ing theory and research that shows that adversity can lead to posttraumatic growth, but it
needs to be validated using measures other than self-report and extended to clinical popula-
tions. Future research should explore how a person’s increased empathy following a traumatic
event may lead them to actually taking action to help others who are experiencing suffering
similar to that which they experienced.
Acknowledgments
DMG was funded by the Cambridge Commonwealth, European and International Trust dur-
ing this period of work. SBC was supported by the Medical Research Council UK and the
Autism Research Trust during the period of this work.
Author Contributions
Conceptualization: David M. Greenberg, Nora Rosenberg.
Data curation: David M. Greenberg.
Formal analysis: David M. Greenberg, Nora Rosenberg.
Methodology: David M. Greenberg.
Supervision: Simon Baron-Cohen, Peter J. Rentfrow.
Writing – original draft: David M. Greenberg, Peter Fonagy.
Writing – review & editing: Simon Baron-Cohen, Nora Rosenberg, Peter Fonagy, Peter J.
Rentfrow.
References
1. Bussey MC, Wise JB. Trauma transformed: An empowerment response. New York: Columbia Univer-
sity Press; 2007.
2. Zoellner T, Maercker A. Posttraumatic growth in clinical psychology—A critical review and introduction
of a two component model. Clinical Psychology Review. 2006. https://doi.org/10.1016/j.cpr.2006.01.
008 PMID: 16515831
3. Lim D, DeSteno D. Suffering and compassion: The links among adverse life experiences, empathy,
compassion, and prosocial behavior. Emotion. 2016; https://doi.org/10.1037/emo0000144 PMID:
26751630
4. Vollhardt JR, Staub E. Inclusive altruism born of suffering: The relationship between adversity and pro-
social attitudes and behavior toward disadvantaged outgroups. Am J Orthopsychiatry. 2011; https://doi.
org/10.1111/j.1939-0025.2011.01099.x PMID: 21729011
5. Fonagy P. Early-life trauma and the psychogenesis and prevention of violence. Annals of the New York
Academy of Sciences. 2004. https://doi.org/10.1196/annals.1330.012 PMID: 15817738
6. Arseneault L, Cannon M, Fisher HL, Polanczyk G, Moffi TE, Caspi A. Childhood trauma and children ‘ s
emerging psychotic symptoms: A genetically sensitive longitudinal cohort study. Am J Psychiatry. 2011;
https://doi.org/10.1176/appi.ajp.2010.10040567 PMID: 20952460
7. Wiersma JE, Hovens JGFM, Van Oppen P, Giltay EJ, Van Schaik DJF, Beekman ATF, et al. The impor-
tance of childhood trauma and childhood life events for chronicity of depression in adults. J Clin Psychi-
atry. 2009; https://doi.org/10.4088/JCP.08m04521
Elevated empathy in adults following childhood trauma
PLOS ONE | https://doi.org/10.1371/journal.pone.0203886 October 3, 2018 10 / 13
8. Brodsky BS, Ph D, Oquendo M, Ellis SP, Ph D, Haas GL, et al. The relationship of childhood abuse to
impulsivity and suicidal behavior in adults with major depression. Am J Psychiatry. 2001; https://doi.org/
10.1176/appi.ajp.158.11.1871 PMID: 11691694
9. Etain B, Aas M, Andreassen OA, Lorentzen S, Dieset I, Gard S, et al. Childhood trauma is associated
with severe clinical characteristics of bipolar disorders. J Clin Psychiatry. 2013; https://doi.org/10.4088/
JCP.13m08353 PMID: 24229750
10. Ogata SN, Silk KR, Goodrich S, Lohr NE, Westen D, Hill EM. Childhood sexual and physical abuse in
adult patients with borderline personality disorder. Am J Psychiatry. 1990; https://doi.org/10.1176/ajp.
147.8.1008 PMID: 2375434
11. Zanarini MC, Williams AA, Lewis RE, Bradford Reich R, Vera SC, Marino MF, et al. Reported pathologi-
cal childhood experiences associated with the development of borderline personality disorder. Am J
Psychiatry. 1997; https://doi.org/10.1176/ajp.154.8.1101 PMID: 9247396
12. Vythilingam M, Heim C, Newport J, Miller AH, Anderson E, Bronen R, et al. Childhood trauma associ-
ated with smaller hippocampal volume in women with major depression. Am J Psychiatry. 2002; https://
doi.org/10.1176/appi.ajp.159.12.2072 PMID: 12450959
13. Bevilacqua L, Carli V, Sarchiapone M, George DK, Goldman D, Roy A, et al. Interaction between
FKBP5 and childhood trauma and risk of aggressive behavior. Arch Gen Psychiatry. 2012; https://doi.
org/10.1001/archgenpsychiatry.2011.152 PMID: 22213790
14. Frazzetto G, Di Lorenzo G, Carola V, Proietti L, Sokolowska E, Siracusano A, et al. Early trauma and
increased risk for physical aggression during adulthood: The moderating role of MAOA genotype. PLoS
One. 2007; https://doi.org/10.1371/journal.pone.0000486 PMID: 17534436
15. Perroud N, Paoloni-Giacobino A, Prada P, Olie´ E, Salzmann A, Nicastro R, et al. Increased methylation
of glucocorticoid receptor gene (NR3C1) in adults with a history of childhood maltreatment: A link with
the severity and type of trauma. Transl Psychiatry. 2011; https://doi.org/10.1038/tp.2011.60 PMID:
22832351
16. Bonanno GA. Loss, Trauma, and Human Resilience: Have We Underestimated the Human Capacity to
Thrive after Extremely Aversive Events? American Psychologist. 2004. https://doi.org/10.1037/0003-
066X.59.1.20 PMID: 14736317
17. Bonanno GA, Field NP. Examining the Delayed Grief Hypothesis Across 5 Years of Bereavement. Am
Behav Sci. 2001; https://doi.org/10.1177/0002764201044005007
18. Bonanno GA, Field NP, Kovacevic A, Kaltman S. Self-enhancement as a buffer against extreme adver-
sity: Civil war in bosnia and traumatic loss in the United States. Personality and Social Psychology Bul-
letin. 2002. https://doi.org/10.1177/0146167202282005
19. Whitelock CF, Lamb ME, Rentfrow PJ. Overcoming trauma: Psychological and demographic character-
istics of child sexual abuse survivors in adulthood. Clin Psychol Sci. 2013; https://doi.org/10.1177/
2167702613480136
20. Daniels JK, Hegadoren KM, Coupland NJ, Rowe BH, Densmore M, Neufeld RWJ, et al. Neural corre-
lates and predictive power of trait resilience in an acutely traumatized sample: A pilot investigation. J
Clin Psychiatry. 2012; https://doi.org/10.4088/JCP.10m06293 PMID: 21939610
21. Calhoun LG, Cann A, Tedeschi RG, McMillan J. A correlational test of the relationship between post-
traumatic growth, religion, and cognitive processing. J Trauma Stress. 2000; https://doi.org/10.1023/
A:1007745627077
22. Linley PA, Joseph S. Positive Change Following Trauma and Adversity: A Review. Journal of Traumatic
Stress. 2004. https://doi.org/10.1023/B:JOTS.0000014671.27856.7e
23. Park C. The roles of meaning and growth in the recovery from posttraumatic stress disorderitle. In:
Maercker A, Schu¨tzwohl M, Solomon Z, editors. Posttraumatic stress disorder: A lifespan developmen-
tal perspective. Seattle: Hogrefe and Huber; 1999. p. 249−264.
24. Baron-Cohen S, Wheelwright S. The empathy quotient: An investigation of adults with asperger syn-
drome or high functioning autism, and normal sex differences. Journal of Autism and Developmental
Disorders. 2004. https://doi.org/10.1023/B:JADD.0000022607.19833.00
25. Baron-Cohen S. Mindblindness: An essay on autism and theory of mind. Learning development and
conceptual change. 1995. https://doi.org/10.1027//0269-8803.13.1.57
26. Vythilingam M, Blair KS, McCaffrey D, Scaramozza M, Jones M, Nakic M, et al. Biased emotional atten-
tion in post-traumatic stress disorder: A help as well as a hindrance? Psychol Med. 2007; https://doi.
org/10.1017/S003329170700092X PMID: 17559703
27. Freeman JB, Gayle Beck J. Cognitive Interference for Trauma Cues in Sexually Abused Adolescent
Girls with Posttraumatic Stress Disorder. J Clin Child Adolesc Psychol. 2000; https://doi.org/10.1207/
S15374424jccp2902_10 PMID: 10802833
Elevated empathy in adults following childhood trauma
PLOS ONE | https://doi.org/10.1371/journal.pone.0203886 October 3, 2018 11 / 13
28. Pessoa L, Ungerleider LG. Neuroimaging studies of attention and the processing of emotion-laden sti-
muli. Progress in Brain Research. 2004. https://doi.org/10.1016/S0079-6123(03)14412-3
29. Vuilleumier P, Schwartz S, Duhoux S, Dolan RJ, Driver J. Selective attention modulates neural sub-
strates of repetition priming and “implicit” visual memory: Suppressions and enhancements revealed by
fMRI. J Cogn Neurosci. 2005; https://doi.org/10.1162/0898929055002409 PMID: 16197681
30. Rauch SL, Shin LM, Wright CI. Neuroimaging Studies of Amygdala Function in Anxiety Disorders. Ann
N Y Acad Sci. 2006; https://doi.org/10.1111/j.1749-6632.2003.tb07096.x
31. McNally RJ. Cognitive abnormalities in post-traumatic stress disorder. Trends Cogn Sci. 2006; 10: 271–
277. https://doi.org/10.1016/j.tics.2006.04.007 PMID: 16697695
32. Wilson JP, Thomas RB. Empathy in the treatment of trauma and PTSD. Empathy in the treatment of
trauma and PTSD. 2004.
33. Brockhouse R, Msetfi RM, Cohen K, Joseph S. Vicarious exposure to trauma and growth in therapists:
The moderating effects of sense of coherence, organizational support, and empathy. J Trauma Stress.
2011; https://doi.org/10.1002/jts.20704 PMID: 22147494
34. Vollhardt JR. Altruism born of suffering and prosocial behavior following adverse life events: A review
and conceptualization. Soc Justice Res. 2009; https://doi.org/10.1007/s11211-009-0088-1
35. Davis MH. A Multidimensional Approach to Individual Differences in Empahty. Cat Sel Doc Psychol.
1980; doi: 10.1.1.462.7754
36. Buhrmester M, Kwang T, Gosling SD. Amazon’s mechanical Turk: A new source of inexpensive, yet
high-quality, data? Perspect Psychol Sci. 2011; https://doi.org/10.1177/1745691610393980 PMID:
26162106
37. Shapiro DN, Chandler J, Mueller P a. Using Mechanical Turk to study clinical populations. Clin Psychol
Sci. 2013; https://doi.org/10.1177/2167702612469015
38. Allison C, Baron-Cohen S, Wheelwright SJ, Stone MH, Muncer SJ. Psychometric analysis of the Empa-
thy Quotient (EQ). Pers Individ Dif. 2011; https://doi.org/10.1016/j.paid.2011.07.005
39. Lawrence EJ, Shaw P, Baker D, Baron-Cohen S, David AS. Measuring empathy: Reliability and validity
of the Empathy Quotient. Psychol Med. 2004; https://doi.org/10.1017/S0033291703001624
40. Muncer SJ, Ling J. Personality and individual differences—Psychometric analysis of the Empathy Quo-
tient (EQ) scale. Pers Individ Dif. 2006; https://doi.org/10.1016/j.paid.2005.09.020
41. Pennebaker JW, Susman JR. Disclosure of traumas and psychosomatic processes. Soc Sci Med.
1988; https://doi.org/10.1016/0277-9536(88)90397-8
42. Baron-Cohen S, Knickmeyer RC, Belmonte MK. Sex differences in the brain: implications for explaining
autism. Science (New York, N.Y.). 2005. https://doi.org/10.1126/science.1115455 PMID: 16272115
43. Dziobek I, Rogers K, Fleck S, Bahnemann M, Heekeren HR, Wolf OT, et al. Dissociation of cognitive
and emotional empathy in adults with Asperger syndrome using the Multifaceted Empathy Test (MET).
J Autism Dev Disord. 2008; https://doi.org/10.1007/s10803-007-0486-x PMID: 17990089
44. Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The “Reading the Mind in the Eyes” Test
Revised Version: A Study with Normal Adults, and Adults with Asperger Syndrome or High-functioning
Autism. J Child Psychol Psychiat Assoc Child Psychol Psychiatry. 2001; https://doi.org/10.1111/1469-
7610.00715
45. Baron-Cohen, Baron-Cohen S, Jolliffe T, Mortimore C, Robertson M, Baron-Cohen. Another advanced
test of theory of mind: evidence from very high functioning adults with autism or Asperger Syndrome. J
Child Psychol Psychiatry. 1997; https://doi.org/10.1111/j.1469-7610.1997.tb01599.x
46. Dziobek I, Fleck S, Kalbe E, Rogers K, Hassenstab J, Brand M, et al. Introducing MASC: A movie for
the assessment of social cognition. J Autism Dev Disord. 2006; https://doi.org/10.1007/s10803-006-
0107-0 PMID: 16755332
47. Bru¨ne M, Walden S, Edel MA, Dimaggio G. Mentalization of complex emotions in borderline personality
disorder: The impact of parenting and exposure to trauma on the performance in a novel cartoon-based
task. Compr Psychiatry. 2016; https://doi.org/10.1016/j.comppsych.2015.08.003 PMID: 26350276
48. Ensink K, Normandin L, Target M, Fonagy P, Sabourin S, Berthelot N. Mentalization in children and
mothers in the context of trauma: An initial study of the validity of the Child Reflective Functioning Scale.
Br J Dev Psychol. 2015; https://doi.org/10.1111/bjdp.12074 PMID: 25483125
49. Fonagy P, Luyten P. A developmental, mentalization-based approach to the understanding and treat-
ment of borderline personality disorder. Development and Psychopathology. 2009. https://doi.org/10.
1017/S0954579409990198 PMID: 19825272
50. Steele M, Steele H, Higgitt A, Target M. The Emanuel Miller Memorial Lecture 1992 The Theory and
Practice of Resilience. J Child Psychol Psychiatry. 1994; https://doi.org/10.1111/j.1469-7610.1994.
tb01160.x
Elevated empathy in adults following childhood trauma
PLOS ONE | https://doi.org/10.1371/journal.pone.0203886 October 3, 2018 12 / 13
51. Berthelot N, Ensink K, Bernazzani O, Normandin L, Luyten P, Fonagy P. Intergenerational transmission
of attachment in abused and neglected mothers: The role of trauma-specific reflective functioning.
Infant Ment Health J. 2015; https://doi.org/10.1002/imhj.21499 PMID: 25694333
52. Outcalt J, Dimaggio G, Popolo R, Buck K, Chaudoin-Patzoldt KA, Kukla M, et al. Metacognition moder-
ates the relationship of disturbances in attachment with severity of borderline personality disorder
among persons in treatment of substance use disorders. Compr Psychiatry. 2016; https://doi.org/10.
1016/j.comppsych.2015.10.002 PMID: 26541558
53. Sharp C, Venta A, Vanwoerden S, Schramm A, Ha C, Newlin E, et al. First empirical evaluation of the
link between attachment, social cognition and borderline features in adolescents. Compr Psychiatry.
2016; https://doi.org/10.1016/j.comppsych.2015.07.008 PMID: 26298843
54. Fonagy P, Gergely G, Jurist E, Target M. Affect regulation, Mentalization, and the Development of the
Self. New York: Other Press; 2002.
55. Fonagy P, Luyten P, Moulton-Perkins A, Lee YW, Warren F, Howard S, et al. Development and valida-
tion of a self-report measure of mentalizing: The reflective functioning questionnaire. PLoS One. 2016;
https://doi.org/10.1371/journal.pone.0158678 PMID: 27392018
56. Fonagy P, Luyten P, Allison E, Campbell C. What we have changed our minds about: Part 2. Borderline
personality disorder, epistemic trust and the developmental significance of social communication. Bor-
derline Personal Disord Emot Dysregulation. 2017; https://doi.org/10.1186/s40479-017-0062-8 PMID:
28405338
57. Borderline Krohn A. “empathy” and differentiation of object representations: A contribution to the psy-
chology of object relations. Int J Psychoanal Psychother. 1974; https://doi.org/10.1017/
S003329170900600X
58. Lynch TR, Rosenthal MZ, Kosson DS, Cheavens JS, Lejuez CW, Blair R JR. Heightened sensitivity to
facial expressions of emotion in borderline personality disorder. Emotion. 2006; https://doi.org/10.1037/
1528-3542.6.4.647 PMID: 17144755
59. Franzen N, Hagenhoff M, Baer N, Schmidt A, Mier D, Sammer G, et al. Superior “theory of mind” in bor-
derline personality disorder: An analysis of interaction behavior in a virtual trust game. Psychiatry Res.
2011; https://doi.org/10.1016/j.psychres.2010.11.012 PMID: 21129781
60. Harari H, Shamay-Tsoory SG, Ravid M, Levkovitz Y. Double dissociation between cognitive and affec-
tive empathy in borderline personality disorder. Psychiatry Res. 2010; https://doi.org/10.1016/j.
psychres.2009.03.002 PMID: 20045198
61. Sharp C, Vanwoerden S. Hypermentalizing in borderline personality disorder: A model and data. J
Infant, Child, Adolesc Psychother. 2015; https://doi.org/10.1080/15289168.2015.1004890
62. Sharp C, Ha C, Carbone C, Kim S, Perry K, Williams L, et al. Hypermentalizing in Adolescent Inpatients:
Treatment Effects and Association With Borderline Traits. J Pers Disord. 2013; https://doi.org/10.1521/
pedi.2013.27.1.3 PMID: 23342954
Elevated empathy in adults following childhood trauma
PLOS ONE | https://doi.org/10.1371/journal.pone.0203886 October 3, 2018 13 / 13
